Sixteen operative cases of parasagittal and falx meningioma were analyzed retrospectively. Parasagittal meningioma totaled 12 cases and falx meningioma numbered 4 cases. Preoperative symptoms were paresis of a lower extremity in 7 cases and disturbed consciousness or mentality in 6 cases. Paresis and/or consciousness deteriorated just after the operation in 11 cases. The deterioration was identified in paresis (6 cases), consciousness (3 cases), paresis and consciousness (2 cases). Motor function further deteriorated postoperatively when the patients had shown preoperative paresis. The cause of postoperative deterioration of motor function and/or consciousness level was intracerebral hematoma in 1 case, and newly-developed brain edema in 1 case. There was no obvious explanation for the symptomatic exacerbation in the other 9 cases. At discharge, 5 cases showed deterioration of motor function in comparison to their preoperative condition, and 3 cases showed an improvement. eleven cases showed no change of consciousness in comparison to the preoperative condition, and 5 cases showed improvement at discharge. Surgical result was good for consciousness or mentality, but was relatively poor for motor function. It was considered that surgery should be performed carefully in patients with preoperative paresis.
INTrODuCTION
The surgical outcome of parasagittal and falx meningioma is poor. Postoperative complications occur in 34.8% of patients. 1) Patients frequently develop transient or permanent mutism and hemiparesis following injury to the supplementary motor cortex, anterior cingulated cortex and anterior part of the corpus callosum. 2, 3) Sixteen cases of parasagittal and falx meningioma have been treated in this department. This report presents the surgical results and discusses the optimal surgical technique to avoid complications.
CASeS
This study analyzed 12 cases of parasagittal meningioma and 4 cases of falx meningioma (Table 1) . fourteen tumors were located in the frontal region and 2 tumors in the parietal region. 
Preoperative symptoms were paresis of the lower extremity in 7 cases and disturbed consciousness or mentality in 6 cases. Brain edema around the tumor was identified in 8 cases. All cases were treated surgically. The degree of the excision was Simpson's grade I in 2 cases, grade II in 9 cases, III in 1 case, and IV in 4 cases. Almost all of the arachnoid membrane remained around the tumor in 8 cases, but the membrane had a large defect in 8 cases. Surgery preserved the arachnoid membrane as much as possible.
reSuLTS
Paresis and/or consciousness deteriorated just after the operation in 11 cases (deteriorated group) ( Table 2 ). The deterioration was identified in paresis (6 cases; case 4, 5, 6, 8, 10, 11), consciousness (3 cases; case 1, 2, 3), and paresis and consciousness (2 cases; case 7, 9). It showed no change in 3 cases (case 13, 14, 16) and improved in 2 cases (case 12, 15) (no change or improved group).
Deterioration of motor function occurred just after the operation in 8 cases (cases 4-11) ( Table 1) . Six cases showed hemiparesis (complete hemiplegia in 5 cases (case 5, 7, 9-11) and incomplete hemiparesis in 1 case (case 8)) and 2 showed monoparesis of the lower extremities (case 4, 6) (figs. 1, 2). Convulsions occurred in 3 cases (case 6, 9, 11). Six of the 7 cases with preoperative paresis showed deterioration (cases 6-11) ( fig. 1) . Two of the 9 cases that evidenced no preoperative paresis, showed deterioration of paresis (case 4, 5) ( fig. 2 ). The cases with preoperative paresis exhibited a significant deterioration of motor function just after the operation (Chi-square test, p = 0.012; Table 3 ).
ultimately, 5 cases (cases 5, 8-11) showed deterioration of motor function in comparison to the preoperative condition, whereas 3 cases (case 6, 7, 12) evidenced an improvement upon discharge (figs. 1, 2). In 8 patients (cases 1-4, 13-16) that had no preoperative paresis, motor function did not change.
Deterioration of consciousness occurred after surgery in 5 cases (Table 1) . This deterioration included drowsiness in 2 cases (case 1, 2), disorientation in 1 case (case 3), and mutism in 2 Table 3 relation between preoperative paresis and deterioration in motor function just after the operation. Cases with preoperative paresis showed significant deterioration of motor function just after operation (Chi-square test, p = 0.012).
Deterioration of motor function just after operation
Paresis before operation (+) 6 1
Paresis before operation (-) 2 7 No change or improved 6 5 Fig. 1 Change of motor function before and just after operation, and at discharge in cases with preoperative paresis.
Fig. 2
Change of motor function before and just after operation, and at discharge in cases with no preoperative paresis.
Fig. 3
Change of consciousness before and just after operation, and at discharge in cases whose consciousness or mentality deteriorated just after operation.
cases (case 7, 9) just after the operation ( fig. 3 ). All patients who exhibited the deterioration of consciousness just after the operation, showed a complete recovery thereafter. eventually, 11 cases showed no change of consciousness in comparison to the preoperative condition, and 5 cases (case 1, 9, 11, 12, 15) displayed improvement at discharge ( figs. 3, 4) . five of the 6 cases with preoperative disturbed consciousness or mentality, showed improvement. No cases showed deterioration at discharge, in comparison with the preoperative condition.
The cause of postoperative deterioration in motor function and/or consciousness level was intracerebral hematoma in 1 case (case 10), and newly-developed brain edema in 1 case (case 5) (Table 1 ). There was no obvious explanation for the symptomatic exacerbation in the other 9 cases.
DISCuSSION
Our study showed the unexpectedly poor surgical results of parasagittal and falx meningioma. The motor area, supplementary motor area and cingulate cortex of the brain are affected by the tumor or the operation. The affected motor area contributes to motor function, especially in the lower extremities. The supplementary motor area has a role in motor planning and initiation of movement. 4) Transient or permanent akinetic mutism, hemiparesis (especially paresis of the lower extremity) and gaze preference can occur following surgery around the supplementary motor area.
5-7)
The anterior cingulate cortex is involved in conditioned emotional learning, vocalization associated with expressing internal states, assessment of motivational content and assigning emotional valence to internal and external stimuli. 8) Therefore, reduced cingulate activity following surgery can contribute to behavioral disorders including akinetic mutism, diminished self-awareness and depression, motor neglect, impaired motor initiation, reduced responses to pain, and aberrant social behavior. 5, 8, 9) The posterior cingulated cortex is associated with motor programmed disorders affecting more complex motor behavior. 4) Motor weakness, marked reduced speech output, ataxia, dysmetria and postural instability may develop due to a lesion in the posterior cingulate cortex. 4, 10) In the present study, the deterioration of motor function and consciousness was suspected to be caused by injury of the motor area, supplementary motor area and/or cingulate cortex of the brain. However, the lesion that caused the deterioration could not be identified precisely. Surgical   Fig. 4 Change of consciousness before and just after operation, and at discharge in cases whose consciousness or mentality improved or showed no change just after operation.
results were good in terms of consciousness, but relatively poor for motor function. The reason the surgical results differed between motor function and consciousness could not be clarified. However, it was evident in our cases that motor function further deteriorated after the operation when the patients had shown preoperative paresis. So it was considered that the surgery should be undertaken very carefully in patients with preoperative paresis. The cause of postoperative deterioration of motor function and/or consciousness level was intracerebral hematoma in 1 case, and newly-developed brain edema in 1 case. However, no lesion was found in postoperative MrI and CT to account for the symptomatic exacerbation in the other 9 cases. The symptomatic deterioration may have been caused by the injury of an artery or vein on the cerebral cortex in one case of newly-developed brain edema and a considerable portion of the postoperative deteriorated cases. There was no injury to the large cortical artery and ascending cerebral vein in any of the cases. However, small arteries and veins over the cortex, which were compressed by the tumor, might be damaged during surgery. Disruption of the small cortical arteries and veins can cause ischemia. Accordingly, it is crucial that the surgeon precisely dissects the arachnoid plane under a microscope to preserve the arachnoid membrane and the microvessels on the cortical surface.
refereNCeS
